ネッタイツメガエルにおけるゲノム編集技術を用いた甲状腺ホルモン受容体βの機能解析 by Sakane, Yuto
ㄽ ᩥ ᑂ ᰝ ࡢ せ ᪨ 
༤ኈࡢᑓᨷศ㔝ࡢྡ⛠ ༤ ኈ㸦 ⌮Ꮫ 㸧 
Ặྡ   ᆏ ᰿  ♸ ே 
Ꮫ఩ᤵ୚ࡢせ௳ Ꮫ఩つ๎➨ 4᮲➨ 1࣭2㡯ヱᙜ 
ㄽᩥ㢟┠ 
Functional analysis of thyroid hormone receptor beta in Xenopus tropicalis  
using genome editing technology 
㸦ࢿࢵࢱ࢖ࢶ࣓࢚࢞ࣝ࡟࠾ࡅࡿࢤࣀ࣒⦅㞟ᢏ⾡ࢆ⏝࠸ࡓ⏥≧⭢࣍ࣝࣔࣥཷᐜయșࡢᶵ⬟ゎᯒ㸧 
ㄽᩥᑂᰝᢸᙜ⪅ 
୺  ᰝ   ᩍ ᤵ  ᒣᮏ  ༟ 
ᑂᰝጤဨ   ᩍ ᤵ  ஭ฟ  ༤                 
ᑂᰝጤဨ   ᩍ ᤵ  ᆏᮏ  ᩔ                 















ᚲせࡀ࠶ࡗࡓࠋࡑࡇ࡛ࠊேᕤ DNA ษ᩿㓝⣲࡛࠶ࡿ transcription activator-like effector 
nuclease㸦TALEN㸧ࢆ⏝࠸࡚㑇ఏᏊ◚ቯࢆヨࡳࡓࠋTALEࣜࣆ࣮ࢺࡢ࢔࣑ࣀ㓟ࣂ࢚࣮ࣜࢩ
ࣙࣥ࡟ὀ┠ࡋࠊࡑࢀࡽࢆ࿘ᮇⓗ࡟⤌ࡳྜࢃࡏࡓᚑ᮶ᆺࡼࡾ㧗࠸άᛶࢆ♧ࡍ TALEN 
(Platinum TALEN)ࢆ⏝࠸࡚ࠊⰍ⣲ྜᡂ࡟㛵㐃ࡍࡿ tyr㑇ఏᏊࡢ࣓࣍࢜ࣟࢢ㸦tyr.L, tyr. S㸧






ࡿࠋclustered regularly interspaced short palindromic repeats (CRISPR)-CRISPR 
associated (Cas) (CRISPR-Cas)ࢩࢫࢸ࣒ࡣࠊᵓ⠏ࡢ⡆౽ᛶ࡜㎿㏿ᛶ࡟ຍ࠼࡚ࠊCas9ࢾࢡ
ࣞ࢔࣮ࢮࢆ mRNA ࡢ௦ࢃࡾ࡟ࢱࣥࣃࢡ㉁࡜ࡋ࡚ᑟධ࡛ࡁࡿࡇ࡜࠿ࡽࠊࡼࡾ᪩ᮇ࡟㧗ຠ⋡











ࡗࡓࠋTR ࡣࠊ୧⏕㢮ࡢኚែ࡟࠾ࡅࡿ TH ࢩࢢࢼࣝఏ㐩⤒㊰ࡢ᭱ୖὶ࡟఩⨨ࡍࡿࠋ≉࡟ࠊ
TRșࡣ⏕యෆࡢ TH ⃰ᗘࡀୖ᪼ࡍࡿ࡜࣏ࢪࢸ࢕ࣈࣇ࢕࣮ࢻࣂࢵࢡไᚚ࡟ࡼࡗ࡚ࡑࡢⓎ⌧
ࡀ๻ⓗ࡟ୖ᪼ࡍࡿࡇ࡜࠿ࡽࠊኚែࡢ࣐ࢫࢱ࣮ไᚚᅉᏊ࡜ࡋ࡚⪃࠼ࡽࢀ࡚࠸ࡿࠋࡑࡇ࡛ࠊ➨












୍᪉ࠊኚែ࡟㝿ࡋ࡚෌ᵓ⠏ࡉࢀࡿᑠ⭠࡛ࡣ trș crispant ࡟࠾࠸࡚ࡶᡂయ࡟≉ᚩⓗ࡞ࣄࢲ














Targeted mutagenesis of multiple and paralogous genes in Xenopus laevis using two pairs of 
transcription activator-like effector nucleases..  
Yuto Sakane, Tetsushi Sakuma, Keiko Kashiwagi, Akihiko Kashiwagi, Takashi Yamamoto and 
Ken-ichi T. Suzuki.  
Development, Growth & Differentiation 56: 108-114 (2014) 
 
Functional analysis of thyroid hormone receptor beta in Xenopus tropicalis founders using 
CRISPR-Cas. 
Yuto Sakane, Midori Iida, Takashi Hasebe, Satoshi Fujii, Daniel R. Buchholz, Atsuko 
Ishizuya-Oka, Takashi Yamamoto and Ken-ichi T. Suzuki. 
Biology Open 7 (2018) 
 
ཧ⪃ㄽᩥ 
Repeating pattern of non-RVD variations in DNA-binding modules enhances TALEN activity. 
Tetsushi Sakuma, Hiroshi Ochiai, Takehito Kaneko, Tomoji Mashimo, Daisuke Tokumasu, Yuto 
Sakane Y, Ken-ichi Suzuki, Tatsuo Miyamoto, Naoaki Sakamoto, Shinya Matsuura and Takashi 
Yamamoto. 
Scientific Reports 3: 3379 (2013) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
